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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Ciaim(s)] 

[Claim 1] (A) The resin constituent for laminated damping steel sheets whose difference 
of the glass transition temperature of said saturated polyester (B) and the glass 
transition temperature of said saturated polyester (A) saturated polyester (A) -10 
degrees C or less and (B) glass transition temperature come for glass transition 
temperature to contain polish ANATO chosen from the prepolymer of saturated 
polyester (B) 0 degrees C or more, the poly functional cyanic-acid ester which contains 
two or more cyanate groups in the (C) molecule, and this polyfiinctional cyanic-acid 
ester, and is 10-150 degrees C. 

Above sentence is too strange. I re-translated here. 
[Claim 1] 

The resin constituent for laminated damping steel sheets contains (A), (B), (C). 

(A) is saturated polyester whose glass transition temperature is less than -10 degrees C. 

(B) is saturated polyester whose glass transition temperature is more than 0 degrees C. 

(C) Polycyanate that is selected from the polvfiinctional cvanicacid ester which 
contains two or more cvanate groups in the (C) molecule , and the prepolymer of 
polvfunctional cvanic-acid 

In addition to that, the resin constituent for laminated damping steel sheets, which 
contains two different polyester, which has the difference of the glass transition 
temperature is from 10 degree to 150 degree. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[Industrial Application] 

This invention relates to the resin constituent for laminated damping steel sheets. In 
the field firom which vibration poses a problem structurally, it is related with the resin 
constituent for laminated damping steel sheets which can be suitably used as a sound 
deadener in more detail like an electric washing machine, a vacuum cleaner, an 
automobile, a bridge, etc. 
[Description of the Prior Art] 

Generally in the field from which vibration poses a problem structurally, the sound 
deadener is used. The polyester polyurethane system resin constituent is mainly used 
for such a sound deadener fi-om the former (JP,63-207809,A, JP,63-202613,A, 
JP,63-48321,A, JP,62-295949,A). 

However, a polyester polyurethane system resin constituent has the problem that the 
smooth nature of coating nonuniformity or a front face falls in the coating film which 
the time amount which can hold viscosity [ fitness / at the time of coating ], and the 
so-called working life are short, or the viscosity of a system becomes high, and is inferior 
to coating workability, consequently is obtained. 
[Problem(s) to be Solved by the Invention] 

It is made in view of said conventional technique, and it excels in coating workability, 
and vibration-deadening temperature width of face of this invention important as a 
sound deadener is wide, and it aims at offering the resin constituent for laminated 
damping steel sheets excellent also in the adhesive property with a base material. 
[The means for solving a technical problem] 

(A) glass transition temperature comes to contain polish ANATO chosen from the 
prepolymer of saturated polyester (B) 0 degrees C or more, the polyfunctional 
cyanic-acid ester which contains two or more cyanate groups in the (C) molecule, and 
this polyfunctional cyanic-acid ester, and, as for this invention, saturated polyester (A) 
-10 degrees C or less and (B) glass transition temperature are related [ glass transition 
temperature ] with the resin constituent for laminated damping steel sheets which is 
10-150 degrees C by the difference of the glass transition temperature of said saturated 
polyester (B), and the glass transition temperature of said saturated polyester (A). 
[Function and Example(s)] 

The resin constituent for laminated damping steel sheets of this invention contains 
polish ANATO as which saturated polyester (A) -10 degrees C or less and (B) glass 
transition temperature were chosen for (A) glass transition temperature fi:om the 
prepolymer of saturated polyester (B) 0 degrees C or more, the polyfunctional 
cyanic-acid ester which contains two or more cyanate groups in the (C) molecule, and 



this polyfunctional cyanicacid ester, as described above. 

Thus, since the resin constituent for laminated damping steel sheets of this invention is 
a resin constituent of the blend system of polyester and a SHIANATO compound, the 
viscosity has near and good coating workability to the viscosity of polyester, and the 
sound deadener moreover obtained has the physical properties which are equal in any 
way as compared with the conventional thing. 

Moreover, in this invention, since glass transition temperature differs and the saturated 
polyester which is two kinds of immiscible nature, i.e., saturated polyester, (A), and 
saturated polyester (B) are used, it is raised as a description that the 
vibration-deadening field of the sound deadener obtained is very large. 
The glass transition temperature of said saturated polyester (A) is a thing -10 degrees C 
or less. This glass transition temperature runs short of the vibration- deadening 
properties near ordinary temperature, when higher than -10. degrees C. Desirable glass 
transition temperature is -80" 10 degree C and **********-70"10 degree C. Moreover, 
since as for the number average molecular weight of said saturated polyester (A) 
coating nature becomes poor, and sufficient vibration-deadening property becomes is 
hard to be acquired when too much small when too much large, it is desirable that they 
are usually 1000-50000, and ********** 2000-30000. 

Said saturated polyester (A) is obtained by making dicarboxylic acid and polyol react. 
As said dicarboxylic acid **, for example, a terephthalic acid, isophthalic acid, an 
alt.phthalic acid, 1, 5-naphthalene dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, 
4, and 4'-biphenyl dicarboxylic acid, Aromatic series dicarboxylic acid, such as 5-sodium 
sulfoisophtharate; 1, 4-cyclohexane dicarboxylic acid, AHcycle group dicarboxyUc acid, 
such as 1, 3-cyclohexane dicarboxylic acid, 1, and 2-cyclohexane dicarboxylic acid; A 
succinic acid. Hydroxy acid, such as aliphatic series dicarboxylic acid;p-oxy-benzoic 
acids, such as an adipic acid, an azelaic acid, a sebacic acid, dodecane dicarboxyhc acid, 
and dimer acid, etc. is raised, and these dicarboxyUc acid is independent, or it mixes two 
or more sorts and is used. 

Moreover, it is said polyol. **, for example, neopentyl glycol, the neopentyl glycol 
hydroxy pivalate, Ethylene glycol, propylene glycol, 1,3-butanediol, 1,4-butanediol, 
1,5-pentanediol, 3-methyl pentanediol. Aliphatic series glycols, such as 1,6-hexanediol, 
1, 9-nonane diol, and a diethylene glycol; 1, 4-cyclohexane dimethanol, Alicycle group 
diols, such as tricyclodecanedimethylol; The ethyleneoxide addition product of bisphenol 
A, Ring content glycols, such as a propylene oxide addition product of bisphenol A, an 
ethyleneoxide addition product of Bisphenol S, and a propylene oxide addition product 
of Bisphenol S, etc. are raised, and such polyols are independent, or they mix two or 



more sorts and are used. 

As for the ratio of said dicarboxylic acid and polyol, it is desirable to adjust so that it 
may usuaUy become l.Oa.O to 1.0:3.0 and ********** 1.0:1.05 to 1.0:2.0 by the mole 
ratio. 

The glass transition temperature of said saturated polyester (B) is a thing 0 degrees C 
or more. As for this glass transition temperature, when lower than 0 degree C, the 
vibration-deadening property in the temperature beyond ordinary temperature becomes 
is hard to be acquired. Desirable glass transition temperature is 0*100 degrees C and 
10-100 degree C of **********. Moreover, since coating nature becomes poor, and 
sufficient vibration-deadening property is no longer acquired when too much small 
when too much large, as for the number average molecular weight of said saturated 
polyester (B), it is desirable that they are usually 1000*50000, and ********** 
1000-30000. 

Said saturated polyester (B) is obtained by making dicarboxylic acid and polyol react. 
What is used in case the saturated polyester (A) described above, for example is 
prepared as said dicarboxylic acid and polyol is illustrated. 

As for the ratio of said dicarboxylic acid and polyol, it is desirable to adjust so that it 
may usuaUy become 1.0:1.0 to 1.0:3.0 and ********** 1.0:1.05 to 1.0:2.0 by the mole 
ratio. 

The difference (TB-TA) of the glass transition temperature (TB) of said saturated 
polyester (B) and the glass transition temperature (TA) of said saturated polyester (A) is 
adjusted so that it may become 10-150 degrees C. In there being an incHnation for the 
temperature field which shows a vibration-deadening property to become narrow when 
this difference (TB-TA) is smaller than 10 degrees C and surpassing 150 degrees C, the 
vibration-deadening property in the temperature field falls. In addition, said differences 
(TB-TA) are 20-120 degrees C and 20-100 degree C of ********** preferably, 
the blending ratio of coal of said saturated polyester (A) and said saturated polyester (B) 
- usually - a weight ratio - 0.5:99.5 to 99.5:0.5 " it is preferably desirable 10:90-90:10, 
and that it is 20:80-80:20 still more preferably. 

It becomes impossible to desire broadening of the temperature width efface the rate of 
saturated polyester (A) indicates a vibration-deadening prpperty to be in [ said ] being 
out of range. 

As an example of representation of the polyfiinctional cyanic-acid ester which contains 
two or more cyanate groups in said molecule, it is a general formula (D, for example. : 
R**OCNm (I) 

What is expressed with (R shows the organic radical of aromatic series among a formula, 



and m shows the integer of 2 or 3 preferably two or more) is raised. As the example of 
said polyfunctional cyanic-acid ester, For example, 1, 3-JISHIANATO benzene, 1, 

4- JISHIANATO benzene, 1, 3, 5-TORISHIANATO benzene, 1, 3-JISHIANATO 
naphthalene, 1, 4-JISHIANATO naphthalene, 1, 6-JISHIANATO naphthalene, 1, 
8-JISHIANATO naphthalene, 2, 6-JISHIANATO naphthalene, 2, 7-JISHIANATO 
naphthalene, 1 and 3, 6-TORISHIANATO naphthalene, 4 and 4'-JISHIANATOBI 
phenyl, screw (4-JISHIANATO phenyl) methane, 2 and 2-screw (4-SHIANATO phenyl) 
propane, 2, and 2-screw (3, 5-dichloro-4-SHIANATO phenyD propane, 2 and 2-screw (3, 

5- dibromo-4-SHIANATO phenyl) propane, The screw (4-SHIANATO phenyl) ether, a 
screw (4-SHIANATO phenyl) thioether, The resultant of a screw (4-SHIANATO phenyl) 
sulfone, tris (4-SHIANATO phenyl) phosphite, tris (4-SHIANATO phenyl) phosphate, a 
novolak, and halogenation cyanogen etc. is raised. 

Moreover, said polyfunctional cyanic-acid ester can be used as a prepolymer which is 
made to carry out a polymerization to the bottom of existence of phosphoric ester, such 
as salts, such as a mineral acid, Lewis acid, a sodium carbonate, and a lithium chloride, 
and tributyl phosphine, and is obtained. These prepolymers have in the molecule the 
sym-triazine ring formed when the cyanogen radical in said cyanic-acid ester generally 
quantifies three times. In this invention, it is desirable to use said prepolymer of 
number average molecular weight 300-6000. 

Moreover, said polyfunctional cyanic-acid ester can be used also in the form of a 
prepolymer with an amine. As the amine which can be used suitably **, for example, 
meta, or a p phenylenediamine, meta, or PAEAKI silylene diamine, 1 and 4- or 1, 
3-cyclohexanediamine, hexahydro xylylene diamine, A 4 and 4'-diamino biphenyl, screw 
(4-aminophenyl) methane. The screw (4-aminophenyO ether, a screw (4-aminophenyl) 
sulfone, Screw (4-amino-3-methylphenyl) methane, screw (4-amino -3, 
5-dimethylphenyl) methane. Screw (4-aminophenyD cyclohexane, 2, and 2-screw 
(4-aminophenyD propane, 2 and 2-screw (4-amino-3-methylphenyl) propane, 2, and 
2-screw (4-amino-3-chlorophenyl) propane. Screw (4-amino-3-chlorophenyl) methane, 2, 
and 2-screw (4-amino -3, 5-dibromo phenyl) propane, Screw (4-aminophenyl) 
phenylmethane, 3, 4-diamino phenyl-4-aminophenyl methane, 1, and 1-screw 
(4-aminophenyl)- 1-phenyl ethane etc. is raised. 

Said polyfunctional cyanic-acid ester, its prepolymer, and the prepolymer with an amine 
can be used as mixture. 

said saturated polyester (A) and saturated polyester (B), and polish ANATO - usually— 
70:30 to 99.5:0.5 " it is preferably mixed and used by the weight ratio of 80:20-99:1. In 
addition, when the rate of saturated polyester (A) and saturated polyester (B) is smaller 



than said range, there is an inclination for sufficient vibration-deadening property not 
to be acquired, and for bond strength with a base material and thermal resistance to fall 
in being larger than said range. 

Although the resin constituent for laminated damping steel sheets of this invention is 
obtained by blending said saturated polyester (A), saturated polyester (B), and said 
poUsh ANATO, on the occasion of use, said resin constituent for laminated damping 
steel sheets is usually dissolved and used for a solvent, thus, when dissolving and using 
the resin constituent for laminated damping steel sheets of this invention for a solvent, 
it is adjusted so that concentration may usually serve as 20 - 70% of ********** 10 to 
80% (% of the weight and the following - the same). As said solvent, toluene, a xylene, a 
methyl ethyl ketone, methyl isobutyl ketone, ethyl acetate, an isophorone, a 
cyclohexanone, etc. are raised, for example. 

In addition, various bulking agents, a coupling agent, a leveling agent, a coloring agent, 
etc. may be suitably blended with the resin constituent for laminated damping steel 
sheets of this invention as occasion demands. 

Although the resin constituent for laminated damping steel sheets of this invention is 
further explained to a detail based on an example below, this invention is not limited 
only to this example. 



EXAMPLE 



Example 1 Saturated polyester set to the saturated polyester (A) which consists of 0.55 
mols of isophthalic acid, 0.45 mols of sebacic acids, 0.52 mols of ethylene glycol, 0.25 
mols of neopentyl glycol, and 0.23 mols of triethylene glycols, and 
(glass-transitioh-temperature>20 degree C, number-average-molecular- weight:20000) 
from 0.8 mols of terephthahc acids, 0.2 mols of isophthalic acid, 0.75 mols of ethylene 
glycol, and 0.25 mols of tricyclodecanedimethylol (B) (glass transition temperature: 90 
degrees C, number-average-molecular-weight: 10000) It mixed at a rate of 50:50 by the 
weight ratio. 

Five weight sections mixing of the 2 and 2-screw (4-SHIANATO phenyO propane (the 
Mitsubishi Gas Chemical Co., Inc. make, BT2000) was carried out to the resin solid 
content 95 weight section in a solution at 40% cyclohexanone of the mixture of said 
saturated polyester (A) and saturated polyester (B), and the coating liquid of the resin 
constituent for laminated damping steel sheets was obtained. 



After investigating the stability about coating liquid first, the obtained coating liquid 
was applied so that the thickness of the paint film after drying on a steel plate might be 
set to 50 micrometers using a roll coater, and it dried for 3 minutes at 180 degrees C 
using hot air drying equipment. The condition of the paint film at this time was 
investigated. Furthermore, the steel plate with which the paint film is not formed on 
the paint film of this steel plate was performed by superposition and the pressure of 
10kg/cm2, heat treatment was performed for 3 minutes at the temperature of 230 
degrees C, and the composite-steel plate with which the resin layer was formed between 
the steel plates of two sheets was obtained. 

The vibration-deadening property of vibration-deadening peak temperature, the 
maximum loss factor, 0.1 or more loss temperature width of face, T peel strength, and 
shear strength was investigated as physical properties of the obtained composite-steel 
plate. The result is shown in the 1st table. 

In addition, the measuring method of various physical properties is as follows. 

(b) Stability of coating liquid Time amount until it leaves coating liquid at 40 degrees C 

and gelation starts it is measured. 

(b) Coating nonuniformity The difference (micrometer) of target paint film thickness 
and actual paint film thickness shows. 

(c) Painted-surface condition The painted-surface condition is observed by viewing. 

(d) Vibration-deadening property It measures using the vibration-deadening nature 
automatical measurement system made fi^om B&K by asking for the loss factor in 
various temperature on the frequency of 250Hz. 

(i) Vibration-deadening peak temperature is temperature when the maximum loss 
factor is shown. 

(ii) 0.1 or more loss temperature width efface is shown in the range of temperature in 
which the loss factor remains or more in 0.1. 

T peel strength (kgf / 25mm): (iii) Apply to JISK-6854 correspondingly (however, test 
piece width of face is 25mm, and speeds of testing are 10 mm/min). 

(iv) - shear strength (kg^cm2): -- it applies to JISK-6850 correspondingly (however, the 
dips of a test piece are [ 35mm and the speed of testing of 10mm and breadth ] 5 
mm/min). 

Example 2 The saturated polyester (B) (glass transition temperature: 0 degree C, 
number-average-molecular-weight:20000) set to the saturated polyester (A) which 
consists of 0.5 mols of terephthaUc acids, 0.5 mols of isophthaUc acid, 0.45 mols of 
ethylene glycol, and 0.55 mols of triethylene glycols, and 
(glass-transition-temperature:- 10 degree C, number-average-molecular-weight:20000) 



from 0.55 mols of isophthalic acid, 0.45 mols of ZEBASHIN acids, 0.85 mols of ethylene 
glycol, and 0.15 mols of tricyclodecanedimethylol was mixed at a rate of 50^50 by the 
weight ratio 

To the resin solid content 95 weight section in 40% cyclohexanone solution of the 
mixture of said saturated polyester (A) and saturated polyester (B), 5 weight sections 
mixing of the 2 and 2-screw (4-SHIANATO phenyl) propane was carried out, and the 
coating liquid of the resin constituent for laminated damping steel sheets was obtained. 
The various physical properties of the obtained coating Uquid and a composite-steel 
plate were investigated Uke the example 1. The result is shown in the 1st table. 
Example 3 The saturated polyester (B) (glass transition temperature- 90 degrees C, 
number-average-molecular-weight:i5000) set to the saturated polyester (A) which 
consists of 0.7 mols of isophthalic acid, 0.3 mols of sebacic acids, 0.2 mols of ethylene 
glycol, and 0.8 mols of triethylene glycols, and (glass-transition-temperature >60 degree 
C, number-average-molecular-weight:2000) from 0.5 mols of terephthaUc acids, 0.55 
mols of isophthalic acid, 0,75 mols of ethylene glycol, and 0.25 mols of 
tricyclodecanedimethylol was mixed at a rate of 40*60 by the weight ratio. 
To the resin solid content 90 weight section in 40% cyclohexanone solution of the 
mixture of said saturated polyester (A) and saturated polyester (B), 10 weight sections 
mixing of the 1 and 6-JISHIANATO naphthalene was carried out, and the coating liquid 
of the resin constituent for laminated damping steel sheets was obtained. 
The composite-steel plate was obtained like the example 1 using the obtained coating 
liquid. 

The various physical properties of the obtained coating Hquid and a composite-steel 
plate were investigated Kke the example 1. The result is shown in the 1st table. 
Example 4 0,55 mols of isophthalic acid, 0.45 mols of sebacic acids, The saturated 
polyester (A) which consists of 0.52 mols of ethylene glycol, 0.25 mols of neopentyl glycol, 
and 0.23 mols of triethylene glycols, and (glass-transition-temperature >20 degree C, 
number-average-molecular-weight-20000), 0.25 mols of terephthalic acids, 0.5 mols of 
isophthalic acid, 0.25 mols of sebacic acids. Saturated polyester which consists of 0.5 
mols of ethylene glycol, 0.25 mols of neopentyl glycol, and 0.25 mols of 
tricyclodecanedimethylol (B) (glass transition temperature: 30 degrees C, 
number-average-molecular-weight: 15000) It mixed at a rate of 60:40 by the weight ratio. 
To the resin solid content 80 weight section in 40% cyclohexanone solution of the 
mixture of said saturated polyester (A) and saturated polyester (B), 20 weight sections 
mixing of the 1 and 4- JISHIANATO benzene was carried out, and the coating liquid of 
the resin constituent for laminated damping steel sheets was obtained. 



The composite-steel plate was obtained like the example 1 using the obtained coating 
liquid. 

The various physical properties of the obtained coating liquid and a composite-steel 
plate were investigated like the example 1. The result is shown in the 1st table. 
Example 1 of a comparison The same polyester 95 weight section as having used in the 
example 1 and the poly isocyanate compound (isocyanate [ Coronate L, the product 
made from Japanese Polyurethane, resin solid content^70%, and ] concentration* 11.5%) 
7.1 weight section were mixed, and the coating liquid of the resin constituent for 
laminated damping steel sheets was obtained. 

Next, the composite-steel plate was produced like the example 1 using the obtained 
coating liquid, and the physical properties and the various physical properties of coating 
liquid were investigated like the example 1. The result is shown in the 1st table. 
Example 2 of a comparison The polyester diol (hydroxyl value: 56 KOHmg/g, 
number-average-molecular-weight:2000) which consists of 100 mols of adipic acids and 
110 mols of neopentyl glycol was prepared. 

The toluene 50 weight section and the methyl-ethyl ketone 50 weight section were 
taught into the reaction container equipped with the thermometer, the agitator, and the 
reflux type condensator, and subsequently said polyester diol 100 weight section was 
added, and it dissolved. 

After adding the isophorone diisocyanate 16.5 weight section and the dibutyl tin JIRAU 
rate 0.02 weight section next and making it react at 70-80 degrees C for 3 hours, the 4 
and 4'-diamino diphenylmethane 5 weight section was added, and it was made to react 
at 70-80 degrees G for further 4 hours. In the meantime, in accordance with the rise of 
viscosity, the toluene 94 weight section and the methyl-ethyl-ketone 94 weight section 
were added, and resin solid content concentration was made into 30%. 
The composite-steel plate was produced like the example 1 using the obtained 
polyurethane (glass transition temperature^ -32 degrees C, 
number-average-molecular-weight:52000), and the physical properties and the various 
physical properties of coating liquid were investigated like the example 1. The result is 
shown in the 1st table. 

(Table 1 existed in Japanese. ) 

It turns out that it is what the resin constituent for laminated damping steel sheets of 
this invention obtained in the example so that clearly from the result shown in the 1st 
table demonstrates the vibration-deadening property which was excellent over the large 



temperature field, and is moreover excellent in adhesive strength with a base material, 
and can be suitably used as a sound deadener since coating nature is also good. 



